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•f 5 >m?a±EU6lzWX* tfoSESSHUStt, MSB* 

SSCfeVs-C. ffliEaiaa»±DLLI=lS8TJfe»3s 8DLL 
El & t± ffi ^ £3£$W % fr -5 ffi«J£SJ *DS *s <* ZttMB S 
JfettflfefT^fftMSXIMffVfettU We-?ISIttlittfll 

m&®mmz. tMaaffi»i»fflst£*5waDr. i.m^m 

A> Steffi -f > * -sK U- * £ fig/8 LT»iffl3Q:Jg®{tyiSI«: 
fr^ J;^CfcoTlN*Z * 4 5 y-^S^r 

•r 5 v^fg^ffc'+.HlSStcd^T:, figp.aiHigSfct. flrge& 
fffc£ttSflJttl<&-9&£m»fc. tt«««#lrflSi:TW 



(2) .' i&Bfl^P I 1-2 6 1 4 0 8 
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ISo \ 

(11**1 1 2 o©v^rn*»i*cE« 

ffi^mis^ e> ©wwe-f-ic: «t o flriart ant-* &iSJ£ t r 

tit**;i2] 1**^1 -l o©^ mouses* 

40 BIBKl^^-C. Sr3ESa[al»*»5> ; ?-(s]»C^4SlffiHi^ I fe 

*h»c*i>t. fitriEMiHiKcifrsafeij^iie^^sr^fiS 

[2S*«.l 7 3 IS*^ 1-16 »V-rni> 1 «CSE« 
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o>9 -f $ >^«^»*fe[Hl!SK:*3^-C, |fraS^(HJ«Stt, 1 

S»*S© ¥ i K > 0 A* 

too* ■< K >?{3^Fk£.&mitmAX\^z 

©*-< 5 y^Q^SHilHiigirfcV^ itffE^-HSSti, I 
try bd?V>BSS[i;«y h©A7Ji£Wiaj;Ote^<0?-f $ 

Cjff#Jfi2 2} ft*!© 1 ~2 0©l^ USKfESfc 
A. 



(3) ! #BB¥ 1.1 -2 6 1 408 
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at&jftisjBftfl*.. airtes*^tw#jffli^af±, smiti 
k V * W > * - # u - ? . 

;o 7^7 7-y- h?r^tars»*sjffli-r-5 3 kt* 

BUST *p ^«K8&^^S*«'li- : fe«Jffll'r* J: 5 ir 4 r> 
[If #3^2 6] tS*«2 4lXl5a©&«-l' >9-X\s 

-3© h 5 : >^7 7-y- h =Sr^ji-r« Cli: TWIST t-o 
^raf8«p©fi*ttw % «U3Sf 5 «fc -5 C fc -a TV* 4 ^ k 
S i: ff ■& / > - u - ^ . 

©cmo;s ■< v*-9*mk. ffi%.m*tfti vm^n 
it. m$LW(DCMos4vrt-9<Dmw.m%L*mmTz> 

*<> ; 

©CMO;S-fVA-?C!)ttl7JSS:M, ffiriafi^ttwsj 

m^mis K«»©cMos-f v/^-^©ttj^K%«^ 
? < i>9 Amm^!^<D^Si^^ism^iti^m^iA 

t «dc S |KT V^ S d t «r#® i: T S fitffi -<> ^ - d< u - 

^mms&m^f& z&m v x v^ * c t *w&; t t *<a*a 
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-^cfcv^ frier * o y/?' < v^/wsf&^Sii, 
[^##34] 2 3 

& fi Ifett £ ft 4g S * «0 m m a> «S * <J> V * i* ft \Z 

m o # x h ft t ^ec ® m * h s «*: c & o t v » s i t & 

i: f * titffi v 7 - # U - ? . 

ft4S5KiSffl»*«J0#A S J: v Kflftf SftT 
V^ar i: Steffi -f > * 

[JS*«3 63 §8*ig2 3 y?-^ u- 

2 3~3 7o3vvi*ft*>i aciemaxaffi-c — 

[000 1 ] 

*ft&BH#mm z ft s**«:«a@K«ea6i/ir *m 

CO 0 0 2] jfi:^ L S I (Large Scale Integration 
Circuit)f-y/flflc7)<I^feJSs DRAM (Dyna 

raic Random Access Memory) t/tJt-^t (b^SEDES) 
ii(0f@<r>m^&m. sEVWi. I ocDL S I * y~f (*& 



(4) I 1 - 2 6 1 4 0 8 
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[0003] 

m&%m)SL-rz&3,0&mi*:£<fi±L. dr 
RAMcd3it%iif^affi«^±«. gaojejtosir^s 

/fl <tt J OT?tt5i<, -foe*. DRAMfc7"n-b-;-y-fcCD 

A-SfbCW^T, 1 o©LS I f-^ (^^*8ri2l8S 
•SB) n©3R^SflcllK Hfflii^-S 

{0 0 0.43 * UT. LSlf^H(5ifg 

teO. DLL (Delay Locked Loop) *PLL(P 

hase Locjced Loop) hV^•5/!:S■SfA5^5le»ftT V^„ HI 

&<D9i*mt BlKfcV^ #Bff^ 1 O 
0«DLLI3K. \ \ Wt^M'M^-iy. I12ttfft 

mtttomn. 1 1 3ttvm®^&t£fs\%. 1 1 4«sbso 

(?D^ K5-( A) . 10 2lig^El!8. *L 
T. 1 0 3l*S«lHlK : &*LTV>i) <> 
30 [O 0 OS] DLLtslK 1 0 Oli, HTaJiS^-f V I 1 
1. fe«i±»[sJKl 12. fPJ^^I6*le]K 1 

1 3 4«r^T«/SSftTV^. ffiffitfc«I3»l 1 2t 
»*, S^'^o y ^CKr*5J:r/^D-y ^ r ^ -< y-f 1 1 4 
©ffifl (hsP^D f^CKia) A'A^JSft, Cft?>«D^ 
Dy^CKrfeiVCKi nOTteteHtf-C^ 5 fc*»/J%S < 

^si^cBisaa^-r v 1 1 lwgjta (aiga-.> 

bDOI&jBt) teffitfcttllKi i 

28, gWu-y j7CKr*«fclfP*3aS^ny ^CKinCO 

^) cs^^o^rsag^-r > 1 1 1 ©gSA^sjja-r 

5. ^ftfci*?, lip^D-y^CKrtltfflMLfcrt 
gg^ a * C K in^^fifi-T ai-pCfro"^*. 
[ 0 0 0 .6 ] ?07#K7-fv?l 14 <J5tti^I»±. L S I 
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tt* 23EI3&1 0 2&^UT«*62n*figB?a y^C 

£) ifcc:<t5 0 igg®8! o 2tt, 

AWWft**:: JS C T JBKi" 4 ft* * o y ? C K inO 9 4 
[0 007] 

»©DLLBIS*««Lfc*-/ S>m*40B, * W 
W*. DLL0»*:PLLH»fc:B#»iLfcH#io*rt 

r tm-<h§M<r>?m9 a y * C Kin&£j*"f * d fctt 
ca>rt«*ov*CKin«\ LSI 

H'tt & & <c l "'KB A< & * „ 
[0 0 0 8] *-T, LS I^-^^IW <#l*Hu 

[0 0 0 9] *fc. I £v h«<oeirc*oTfc. 

§t^^> ^ a I, C i: I: 5o UA^t^A* 30 

6, * < D L LBK^P L LS»MV^T«f#tt 
^ ^ & tcftff U 4 V^rtffl * n y ? C K I n*ft o fc t 

ft SfcU"5HB4«**. 
[0 0 10] ±JfcLfctt*(D*-f § >m 

[0 0 1 1 ] 

[001 2] W 5 >^fitft40BK:J:n 50 



nm*? i 1 -2 6 1 4 0 8 
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?-f$^Mtffl»tS. -fHBtt* loco 

[0 0 1 3] dKtCctD. a*«*CHMLTWS<Bte 
[0 0 14] 

^ b ^H"Cfc£* ®2^*3^T. M^lli^ 
&IB. 2t±-7 L E]S&. 1 OiiDLLIHlSg, i IMttSS 
i 2litt4gifc&[2]*g. I 3HSfflli^Mi 

[0 0 1 B2t5Sh«J:^i:, *&mo?4 5 > 

s >^«*»*aHiL i i tmm&m&zzti. di.l 

6*>©fcftse3ft1\ PLLBB**SLfctj 

[0 0 1 6 3 DLL0&1 01*. =r*a«7^ > 1 1. 
&«tb«!H]SSi 2. is^xf. tt«n&-9-*sfeiHi»n a«« 

AT^^o ftffilfcttlBlBS 1 2 £12, S^o^CK r 
in) tfAJSn, :n^^Dv ^CK r ^J:7/CKin 

•to, ^laaa^^vi i^xxa^tyffsn. 

(CKin) tt, ttffiltKIalKl 2C7-r-K;W^?ft 
4*f»Tte<, #-^lEl!S2ld^|&$n, *fc. 

[00 I 7] 02l:^^K6J:?l:, *&^o>9 4 $ > 
(fSJWSf 1 3ffi^^^r#) CSirJrD. ffitt 
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* CKr L*:S&S:«:8>-o (-Tfttt*., 

y^t-t (TS) *&£.2itzzttfT%* 0 sfc, gam 
sis i •z&£.znitvmm^csz*®i&2\z-&^TH>& 

vztizjz*)^ d y i> CK r 0>f%&.1k\~l&KXJ- 

@K2©JE5S^»4#tt«r*lt8l-f h*?-ets 0 Aft 

(flJAtf. *•:< h*7ffi«») ay? 
CKr<Dm&mztt&lZitZZ.ti><-5imttti>o Z<DZ 
i:&?»JfflT5CfcCA«3» CMOS"fi«l«)"ffiSt 
a -y 7*7 -f ^-CSLT-SfiWajESfettfc^ 

[0 0 19] i©J:$fc, >^«84 

[0020JUT, 8s#B®Sr#RaL.-r. 

<il6£lfi]iSCD»5££S-f 7*o v JBf*4. 
[0 02 1 3 H3ir5t3HSi-5tr. nI$S3g-5YVl 

ST!^TS:®3S^'T y 1 1 ©Br/£K»£>«®^-- f h D& 
WSi.~ti>Z. fcC J: omsi&Mte^J > I 1C*W51E 
*ft«l«l-r«J:-5K:«:oTV^*. «lttfl--9ft±@ 
&13«, f-v-^^V^EIBl 3 1 S3J:tf Ay 7 tT 
>7" 1 3 2 Ck 9 8S/£*H. 3£*^t3 -^^ CK rfcitf 
1*3 SP* o y ? C K inCDffcffiUCfE Ct tb^? $ K-5 (fcteifc 
GfcE&l 2 4»«.(57y7'§-§UP2fcli^7>if DN 
t« CfclWMC S *«4t « J; •) Cft o TV»4. 
[0 0 2 23 Sfc, H3CS*Sn4J:7C:, ^138 2 
tt, ©BrK«IE5'f v l 1 *flMrr*jBJfi^= 

v h v h D£&gtffitxT«/SSKfc °m 

V2 1 Ktt, K0?D,JF7'f/U 4©tti^-C 

1b%t\i&9 a 7 ? CKin#A:fr<*nTV^. ft 33. ^13 

ts?-f5>^ (ts) fe^js-rsfc»»rffifflsn 
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[0 0 2 33 *B»2®BrXB*:5-f >2 1 (Dggft 
Gfigikv hD©«ft) «S» 1 ofl|ffe9££ 

@8[3 (A-y 7 7?yyi 3 2) Offi A 

-F@B2Cfi, «0Blfl>?T8SIS7'f >1 1 fcP3 

■9 (TS : 1, TS 2, •••) * «fc 

10 2. -HU -th.-fn***!!* *CK rfcttLTJJfJg® 

/m. 2/m. ■ mmtzirmixtzfj $>?oam^kt£ 

ot^*, ft33, -7-d]8&2li, 1-305*13161 c»LT 
2 1 ftxtf, 0nTSS®7^ VI uot 

[0 0 2j43 »±K:iS^T, JS08S1 fcJ:t/«»0^|Hl 
^2«, a -3®¥*ft*Wi|ft£B (LS lf-/7*) rt 
^0 cgKW «tgBl*3J:tf«-TpSH|2* 

©*»»^8Ha)!ise % *r a ^«fic*aiiaK s/ ^ ? a 

[002j5] ®4KW3<09-< 5 y^«-9IB±@»C!)Bj 

h, *JJ:0f> -f-(HlSS2 0WffiaS7'l' >2 1 Kfcltag 

jKa&miliS (Vss) 4>ni£R» e, Jxfe p * * * A'SM 
OS (pMOS) f- ^Vi?^^*5J:t/ri^r*;vaMO 
S (nMOS) F J 5>^^^J:0jEa-5CMOS'<' VA- 
*DI. CWCMOS -f>A— ^ D 1 ©ta^3i:<£«tt« 
«K (Vss) fcfflfifltSSlrt^jafcnMOS h 7 v*Jx* 
DT*5iU f «fiDCC«tO«tJffi3nTV^^ < , ilt. ^ 

Sfgjaf7{fvi i (2i) it. i*ft«>a«ii » i- d 

i^itcCMOS 4 V/<-*D I CD h -5 -s*J*9 (pMO 
S*iJ:VhMOS) (OV-^fflt-t-n-en^iifE*- K 

5"v©SJ^Iffiffi Vcn*i«t C/VcpC i »3 gffiSr^JfflJ-T -5 C 
fc4;BIfiE-p$>'5c ft*j, Ma«)S<E«rStt«fcte>K:, 2 
21 v h D Sr 1 o0D«iffi (IS) t Ltfflst L 
50 Ttil\ 
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10 0 2 6] 05ttE3ffl?-f 5 > ?®^&£.®%£.*> 

?^>/itj)5. H5c^sn-6 «t^t, fliffittia: 

U dne>©it^«>fitfflliC(£;i:T7 yy 
<f^- (/UP) (/BN) *{BA-r* 

Kin<0ffifc»£2#$LT 2«fO^SS^*-f n 
•^CKr' fc^l/rt^l? a y * CKiti' ©i&SSrJKo 

tfi»i07^fit (/UP) fc.tt/y'* (/ 

DN) c&^>"tv^ „ 

[0 0 2 73 f&fcfc. gieir^$h.5J:-5ir, 2ftM 
Lfcrt^^o-y ;?CKio' *5(Slx-?^ "L" frb&V^ 

* "H" ~.&.itTZ9 4 5 V^aV 2^«LfcS*^n 
•y^CKr' i^/P "L* frhfa^^iv "H" -Ng 
itf*?-< S. *,*mtn«\ ®U-UU "L" CD7 
VTW/UPtfUSI&Si'U 2#JStfc£i?5?o 

^CKr' #<EU-<JU "L" A^SSU-OU "H" 
fc-r-5*M 5 V^J: 9 kgltixtf. <SU"<A< "L" coy 
•y-V<t-^/DN;&*ti};fc£*l*. 

tO 0 2 83 071*034)* -f 5 V^«^»4@iSC*3 

its^^-^^vyiggfti 3 1 O-^J^-rilSSHT* 
5» 07tz^an*«i:-5c» 1 3 1 

», «t8ffi««IS (vcc) *5J:tnE'S<ttm«» (Vss) 

/UP* j y- M3#i;l&*ixfcpMOS i-^yys?, *j 
"L" ©T-yy^/UP^tb^^h.-C^-Sfctti, ffi 

# u^;wvcoc9m&a<iS< -13. "h" 
fl^Vfi^DN (/DNtftSU^^ "L" ) tfmnz 
JaTl>-5i:gli, u^;i/Vcoa>mffi*<(£< fr* J: -5 

CO 0 2 93 ;<5f-t-^*^^liSl I 3 1 WfflAVco 
\t, *->7 7 7y-f\ 3 2?r^UT(SJ^m£EVcs (SJ» 

»msEVcs®mffiA<iai< <cn«, 4CMos-fv/<-? 

7^1 1 (2 1) ©a^Stfii;*: U W?d-^C 
linu. #cmo s -f yji—y d i wju^Jt-Jsw-ainff 

®:S#/J>5 < fc-^T, =m®5£9 4i'Ll (2 1) 
&fitfig'>U 1*125* a -y * CKiaOtiLtBtf'MtsZ. tiz 
<c 4. 

[0 0 3 0] 08»±03cD*-< 5 > ^W^SiScD'sr 

&0-?<fc£ o 08 t£*r£H* J: -7 t-> S£^=y hD 
«, CMOS -f W<-7 D I <D h 5 V (pMOS 



(7) «§HT1 1 -2 6 1 40 8 
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Vcnkv!sp-eilfi*»l«l'r4J:-3K<c-5TV^a 0 

*u ^mtfli^2g*a (Vcc) i:CMOS -f Wt-* D I OD 

y^^DTp^ll Sfc. <£?8&«®l» (Vss) £C 
MOS^VA-^ D I <DnMOS K^V^a^fi[>V-^ 

v hD*'\ ocD^ffi (18) LT«J&L"ti.<fcV*<D& 

[0 0 3:1 ] (2 9tt*£fW4>!g2 3?J6#I*: LTGD* -f ^ 
>^*-t»*EI»Cfilt*«l«l«-t»*aBl 3CD«/S 
«r»r^iO^^EI»BB"C*0, 0 1 0 \±® 9 £>SIJf8{f^ 

20 a£SBji 3coto^^s*^^®^-m^^@» i 3 

«IWflr9»±IBK 1 3 tt, f^-^^yysBl 3 I *> 

7^ 1 3:2 1. 1 3 2 2£«xTW/a$ftT^£<, *p 
MOSh^y^X^132l, 1 3 2 2CDV-XttSm 

(vcc) y-Kirtt^n^ 
^ux^ :ne»pMosh7>^^^i32i, 132 

^!2H35^I"C«. ffl[UKl «it/ ; fH»2^ffl« 
C ; S OEXC*««**« * J: -5 t ^ T 
-So r r^, ^02SfflOpMos h7>^^;i 322 

[003=21 ^Lt, 01 0i:^sn5J;^i:, ffi^sfS 

1 ^<fcTJ f !#-f[i]¥S2t^V^T«. «J«l^^^±(i3K 1 3 
(pM0Sh7>v^M 32 1. 1 3 2 2) **&<0*J 

(^iR^^) c s**iR-affi**ig»i 3 3iz 

^ i: 0 SIffl!.«£E V cn*5 J: V cpir JP*-*- Si^t:ft->TU 
So -^LT. c^SJfflimffiVcn^cttfVcpfi, WIAtf, 

flK"Sffi3ESI[5l^l 3 3«. nMOSF7yy^M3 
3 1, l;3 3 3^^T/ pMOS h7V^X^ 1 33 2t: 
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[0 03 31 BI 1 3 ^Jfcffilfc 110^-/ 

a-^cd— «ft^"ryny ^iai»ia-es>*. si 1 1*5* 

tfB3®tttt*&We>*te±5K:* *&3£J60jTMi, 

y-f# 9 1 34trfflV^Sd:}«:6oTV^ 
7 v -f?*?>i**?*s9 1 3 4fcU fftStfc 

bS^ria 1 2li#'rD/A=i W*-* 1 3 5^ftfef5 
[0034] D/A^>/<-* I 3 6B, m*^> 

l 3 4©Hi*'e**6 try hcoa^y hfi 

A-9 1 3 5Hfctn i^omSfcv h »J -fr;**;V/ (U) 

[0 035] Bl 3£*S*t&«fc-Mr, lo6T)SM*7h 

is it/. 2r)©nMOS h^V^^^UT 1, UT2S: 

•WK^ F y^^Bl 3 50*»j«1-*i:#lr, 
1 3 5 1. 1 352*^Lt*»>yH^ (b2. b 
3;b4. b5) *:4S-««v h r J ^ *-feJHJK0«ft-r £ 30 
i-iK&rjtV^, itt^A^yhMbO. b 

ib, mijm+ti&ntSLigmm (v SS ) fcame-tjv? 
nsanrait 6nfc2^©nMo s h (13 

5 3. 1 3 5 4:1 355. 13 56) EiSttS — ^60 
^7>y^ ( 1 3 53, 1355) fl[>y~- N 

J:-5K:*:t>T^*. fife:£eD h ^ >^ * * (1 

3 5 4. 1 3 5 8) coy- Hrtt. SMEVctfSJi] 

h U ? ^-fc/bUKasW* hvV>?X^UT2cr) 
y- h t fcBlSnSn* <fc-5trtto"0^. 40 
[0 0 3 6] d CO El 1 1 -3 1 3R15*1-»3«««tt. 

1 3 4^itfD/A3^-^ 1 
3 5<9gi^£*i3tf£:ffl^£;: fct, < frfOWL 

i+*««KfTA*fc#K* DLLI3»«ra«tfc^"^ 

[0 03 7] 12*1 1 4 \**f&W<Qm4'gm&\£ LT(D+\sl 



1 1 -2 6 1 40 8 
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1 3 e©;-«*7itTlS»l8 , ?S>*. Bl 1 4 £7^3*1* J: 
*£B4 3MS«-ett, AA^a** (in2) hd 
n J: 9»«lR»S <i n 1) fcffifc-r * 

31* Sib KttoT^So 
[0 0 3^8] (§11 5H^^n^<fcdC. fflffl-< 
U-^l'*36tt. 2 fficD^ftitte® 1 3 6 1 . 1 3 62 
(DXt) >S>X**f4>A-f 7*mift (Tail Current) 
*rj6<tSjtt«r k-C, (in 1. in2) C 

«**f*ttXjeu*tJ«, <5*>K* 2jStoS«fie«gS:i 
36 1 . |l 3 G 2*&0>«#S 1 . S2fta>/U-^ 

i 3 6 31k a* - iticj; 9, 2o^s 1 . s 

£iW*oTi^„ #&ft*MHR l 3 6 L * 

1 3,6 2tri3tt*A£ i n 1 *s«ktf i n2©S*ft 
»tt» flW.«. i»lli:«IE«ftfc2o(OnMOSh7V 

^x^fl5 L *cD^7>^x^ (1 3 64) <z>y~hc#r 

- K (C 0 1 . C O 2, C 0 n ; C 1 
1 . C 1:2. <••. C 1 n) fclfcteL, *^0> h ^VS** 

* (13.65) ©y- Hi#LT«J»«flE (Vcs) £RJ 

y*-&y-9 1 3 6fe«-5fflAtt* l»»^as6^- 
s) co^i-f ^ y^=gr9}fi-c#^c^rfco, i^Wfftoj^ 

[0 03 9] BO 1 6\t*&W(Dm5%mm£ UTCDteffi 
1 3 6 &1&<Dm* : K~t\Blt&®^%>Z><> 
016l:*tttfi^>^-#l--^i36li, 2oM 
BE-*iffi3E«igK 13 6a. 13 6 b»r^9«fiR$n. 

93 1, ;6 3i5J:t/nMOS h^>y^^6 2, 6 4?: 

• A.TVV« 0 ^u, «flE-*«tSC«l3»l 3 6afeJ:tf 
1 3 6 btt, ^nfKtEA^ i n I *5 J: tF i n 2 

«E«WK«*ia»<3!>a5*h9>^^^ (6 5. 6 6) 

^irAnjftr 4 S (TS) 4t»6K*. 

[0 04 0] 12 1 7«±*«W<8#5£*W0>->$ ^ 

(tefi-O^-^^^136) ©«^%^-rB»0T 
*>»3. HI 8«^l ^ y/fi?*4SB(3!)'> ^ 

^ U--> 3 (SP ICE'>Sa b-i/g vte*) 

*^-rH'"C*-5. H 1 J:-5C, 
-d? 1 3 6te. A^ilf^ (^ffi^I^) i n 1 *5<*: 

CXi n2:«r^H**t*ffi-«ata»r*«flE-*«R* 

*>\ ♦fcffi-WJKSEJftiatt 1 3 6 a^ckcn 3 6 b^A 
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*ct±, aga - y h d vsium£3-< > i i nmm-t 

ALT. A#^ i n 1 fc«ttX i n 2 ©£-fb*ffi-?>frC 
LfclTf i n 1 **>.}: t/ i n 2 * Z-Zti-ZixnE.-^.M 
£&fSi&l 36afcii;i 3 6 £3 Ctt-? 

TV*£„ «c*5, 13 1 7C««-*#l«fl t -<tWo ~W 7 (/W 

0 ~/w 7 )«, h5>^7 7 y-w (*-<**■#») 6 

a5^#Wo ~W 7 (/Wo ~/W 7 )KJ:»> V7>X7 7 y 

- k 6 7*mw\Lz. «E-«x2E*iiais i 3 e a a 

3 6 b) ©ffi* h^VS*** (65. 66) 

Hi?) (Out) <D4M 5 -yftemtZttZZ. 

ttf-ezza «3t-«E£*Bfgi 3 6 a. 

1 3 6 b 2o©AMti 
nl, i n 2C5g*«:^bS-a-» lft*8 W > * - U- - * 
1 3 6<D$&f£*H91-*3 idC«coTV^5i #S&5*16 

«y©«£ifg>f >9-xv-9&. a 1 5 r^r^ 4 $im 

tO 04 1 1 HI 1 9«i*&l»<»&63?JSe9fc LTO^-f 
LF-f[e]!82C<fc»)DLL®8?:«fi2bfcl)®-e&'), $i 

hk 2 taut a, &b&i (D&mmi&Mnmtztt&L 

[0 04 2] SilMiSgl C«ttiffl«8i»J«lfBe, 
•< > 1 I . fifcffltt;«{2]& 1 2 a. r >7*/7yA7V? 
134a. D/Aa V/<-f I 3 5. is^tf. HrU:?* 

#Jf835tt. Iftffl-fV^-iKU-^ 13 6. *5<fctf. CTx. 
*f. &£l£0Jftltf (tU^l 5) ©ffi**— K#*SJ: 
tfZ&tttfttSSS-a-Tffiffiw' 136C 

*„ w Cl T*. ffiffitfc«iaiS 1 2 a fctt, n v * C 

Kr. fcjjtf. mftClJIiifhDTirti 
HSiiM^-f v 1 1 ©g^Slcoai^A^A^SKx S<b 
K. 1 35CHJ.73 (««l*l«HS^) % 

XXv-Ol W&?4Vl l^e>Iga 

fc, -fe U ? ? 1 5 *i <fc t/fiifil -f I 36 £ 

b. fitffittVlsie l 2fH*VTv-7irv'sii<;v* l 

l/^f (S«#») 1 * <D US 

flSHtttpasc ftfcf « J: r> 1 4 T V> 



(9) , «fW¥ I 1 -2 6 1 4 0 8 
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[00433 Ell 9C*Sn*J:^i:, 

#U-?236. S3J:t/. 8(1188 1 OTfflSSSlffllSS (-b 
u**i:5) <z> ft ttJISi 3 

x&ffi -r > * - * u- * 2 3 6 \zmi&? * 2 -oo'Mte* 

S3. ::ajmSK1Uaiff£l3t*&;e3EJL-* h D©«fiS 
[0 0 44 3 01 0CSSJxSJ:-5fc,-**6**« 

&L$V^2^[3&2(9&l&I&$miatO t^-oi^e^ 
fitlS-* (1 3 6. 23 6) «rffl 

4^t^i, I;?. afflJgffiSlffliffi©tt:ffl-f >9-tf 
('l 3 8, 2 3 6) i:Mv^S5|i-.v Hi. fe 

Pli:t,fl);-C*-S. ^ffc. D/A3>A-? 1 3 5©ffl^7 
J:•5t:<t ; ■9^:^^^.. 

[004:5] CCDidC '**6XllS0!CJ:*ltt\ 

7-f>l:l c07>»^«i; , 3 i bSV^7>»iBfl)gg«:f f -f 

ih L fc o |x 'J - y t - k *^ p, S^fS)-e«»-r 5:tcf 
^^^^ 5>*^MIPoDLL@»**ai-4wi:4STt 

t^t, ^isiS2fc:L-c®aBag«i^a5 

tO 04J63 H2 0tt*^W<om7IIJE^i: Lt<5? ■< 
Tfr-^H'tertgH^o-, ^CK 1-CK3 (»i£5'f>l 

[0 0 4;73 T*tto*>. SJ2 Oi;7K$n-5«t^»r. -7-13 

h|D%^UEffi?D 7 ^CK l~CK3A^-f 
•y ^ffl2j3 8 CfltiSSnS. Z0)3.-< -j 23 8C J: 

J¥l®i!@«;2 3 7 a. 2 37bO#A^Cie3n4. -t 
UT, CHe»SS»i9S«2 3 7 a. 2 3 7 b C5#tU* =Sr 
50 3tt«o'TflMB»*IU BfSO^'f 5 >fflr-9fttH»r 
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CO 0 4 8] H2 1 »*»«|0*8*i6«fcLTfl!>jE» 

* *JBl*fc»£K * a v 9 K 9 /<(0«B*«»*tt«T 

t&-Z%Z>titb-C&2> 0 *LT, ^2 It*, -f- 

[004 9] B2 i KSSftS-fc^C, HI 0 

K*SK4<t-5«:*at-«EaE*iaiKll 3 3tJc 0»?> 

D*iiT^t^J:0, iE5£« (WHlESfctt) C«*T 
(CS) TWt*»i-yhDt«^SJ;-5 
(CKr) ^>^^^itffi)*T^fc^> fttp^ov^fl) 

[0 0 5 0] 0 2 2 lig] 2 1 ©jE«««»^iaBiD£/5 * 
y«* (SPICE^>^ U-S/a «r 
^fB^* 1 ?* S2 2 (a) ttAJ&ff* (*n**) i* 
4 0MHz <0*-fr«r^U 122 Cb) ttA#«-ttf 1 
0 0 MHz U *lt, 022 (c) tiA# 

W4 0 0MH2 <D«£%^UTl>£o fcfc, JEftft 

«±H»©iaflcH:, eaii*B<!>»tt-r >tr- 

[005 1] 022 (a) -SJ2 2 (c) 

02 1 CDiESfc&&£[5]&tt, (4 0M 

Hz. L 0 0MHz. 4 0 0MHz)C*tL7\ A»T2>*§» 
TR«S«iEjt«tKiftLTHiA'rar k***4o 02 3 

COffifiS^^-T^o y ^KIT&D* PLLSB*a»Lfe 
[0 0 5 2] H2 3Cfcl*T. 1 2 ttffiffitttt 

iit. 2 i ij"5ra:*nE»!R« (vco) 



(10) 1 -2 6 1 4 0 8 

18 

h^y^U* (DTp. DTn) ©y-Mzli, ftJ?9<I 
*»4H» ra«E-«flE«*HBl 3 3) 

«i»*ffiy c pjsitfvc n^BMnan, cnc^os 

B 2 tt % jtn-?K**-*£E«*H» 13 3*0: tf»T£ 

[0 0 5'3] £CDJ:-5fc, *«9SI«fll , ett, 1 
JO £DLLi3BTI*&<. PLLB»Sr«^t^4fe», 

[005 4] S2 4«*^I1 O^lfe^^tTcO^ 

>r ^ v^|»^»4HB©«ija*^rrn-/ ^ht**« 

(CKr) to y ^ U^P*3^5^ a ^ CCKin) ^rtU* 
t-^DLL@B%a^ ttetHB-C&O, ^®S82 a-2 
zli*tf ; y hCDSmtilB3 a- 3 «<JD*ftfn«)^v h 
c*CTflHt&KTi^4. ::t, «[BlBia« Hi 9 

[0 0 5|5] 024l:^nS<t?t:, 4f0K2 a- 
2z (2 : a) tt. H19(D-trb^^ (15) . igjg^M 
> (11). fifto.- y h (D) . ^3 etc/. >^ 
30 -jJfU-'^ (13 6) K5ttf5T£«? * 2 I 1 . 13 
7>fV2 ! l 5, 2-:©Ma-. y fD, ^<tt/. 

v*-#!u-*2 3 6*»*T*rt;*n, *n-€n»«: 
-r^g«iHiB3 a- 3 ztatLT-tii^n^-r ^ 

^TSa^TS z^lSLT*5i0H3 a — 3 z^© 
fSSa-SS z^^OJitx^-C 5 ^^*r*J«|-r*J:d 

[0 0 5P1 *»1 OfclBWfcfc^TIi, # J fEIB2a 
-2zCte^T, *tlS-r&SfflrIalB3 a-3 zfcistt* 

0. S^blfS («Atf, 3 a) 3^6<0«-9 (SSa) % 
ft) t«A/D3W^^220Kl«ttl, 
Sl«[fil»:2 3 0fe^lt, -feU?* 2 1 5(rJ:^S^ 
oT^s; ^Sf§lIB (3a) ^cfcv^T. 
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[0 0 5 7] ffeto*,, **l 0**«*r*3l*T, 

» 3 a - 3 z is tt * & V C tt 5 J: -5 c * tl 
■¥ix«»1-*. ^LT, c:cDtt*aiKa>*jifl:dE>f^% 

a, *©fc»©»9i«cfflr» noi o-j « 

[0 0 5 8] H2Sld:4:AK0flll l LTC!)* 

DvHtH (rt^oy^CKin) *»ftf«*-5 
KDSeoT^So ::t, f@B2, .(2a-2z) ti, m 

1 o *fer*^©acEi»3 (3 a -3 
z) ^n^encDfcT* f ^^Lttai^^n, bb25ki« 

2 3 8«:At^3&ia4BS]£jNfNI»^Kit&tt. &iH-*<* 

'*<i\># (CLl, CL2) ^aiW-r^Jr-SC^^X 

[0 0 5 9] H2 5C*^Ti #Hfr9 2 1 2tt 

K^fcttlMIBB. 234li7vry'»*')i/* % 
^lt, 24 1, 2 4 2tt§^/H-7^{sJ»£^LTVN 
5o Sfc, tSt«-< V^-*U-^ 2 3 6K1B % ftlsllfrl 
<Z)4fflPLL®8 (2 5 0) cOtB* (rt 1 . /<* 1. 6 

2. /$ 2) jww&a*u mwtwtcL imvc 

L2*tBAUT# ; 7**-fs]gfc2 4 1. 24 2©-*>7 P V 

9 v *HJ&2 4 I *3j:t/2 4 2 ft, ^H-?K2-o(5DI 
7 'J y-fyu? -t (D-FF) £ J: 9*jfcSn, 
0S824 1 C*Jtt42o©7'J ^7Pyyu, fHft? 

nfilM^o-^CL 1 *5J:tfCL2K:J:0*>'^U 

[0060] -r«tt)ti, *si i$*SCTcD#^[Higs2 

(2a-2z) £;*3V>Ttt. 1 -><D¥y h II»LT 2 o 

v>&mm^ **ej»2 4 i 2 4 2MRW-e>nT;i3 
0, -J<57-/f OK 2 4 1 fc*. x-ycofi-R'* -< y K 
* (tTv h-fe^/k*j»tfK4) ©+*"CA 'J 
ttA07vfHB24 2B, K»j»r«2o(0fer 

lK?)2o(!D7yf EalBS 24 i J: 2 4 2 



i 



(11) ttBMM 1 -2 614 08 

; 20 

*JctfCL2CJ:0#J|>Sn, A#g^ttj&#<3[)2fi£<7> 

zzt&k BS«T*br-y h -tz^wc foj 

nj avM* ru roj flof-^»#4Cfca 

C00 6;l] *"*\ N#S<Z>^-?# n J 

/<? n + Iisb^t 5 -^^ roj fc&a^-^aaam: 

CfcfcSi ^•;M:mty7 , iV^7y«2 
4lCDHjjfc£:D (N) £0, tfy j. -b/u«#^> 

7U^jB5**Htt242©Hia*B (N) fc*a 
ro'(N) , B (N) . D (N-f 1) j oAffltt 

n. 0; oj m^t t\. 1. oj 
*»n; 0, oj >^m<oum^^ y >7 

(CLl* CL2) COW 5 X 9 

fc:2:fc?u it win, i. nj ttno»^b'-/ 

^tf)?-* h V^A^x-^^ **tRLTI> 

[ooefe] N#a6Dr f -^^ roi n+ 1 

FD (Nl . B (N) . D (N+ \ ) I TO. 
0. I J \:tj:Z>ott.^ V*y7 % )>#m<nWtt9W0 
'(CLi; CL2) 0>^-r 5 y^A^— ^ct r)*j^**o 

fccfc^t, *fj ro. 1. ijtt*w*o* 

[00 6p]*LT, 2o©7yf-iB2 4 U3ir;2 
4 2<^tii^ 3 Sra^^^^i&S®?§2 1 2i:lt: IZJ: 
30 0, «KNf o^CL lfcJ:U f CL2^J;0S<T4^ 

P. DN) ^T v^^^y^^y^ 2 3 4"C*^ > h 
t, -tCD^^Sr 6 kf v hot)®-?- (C 0 0, C01. CO 
2:010, CI 1, C 1 2) K**L-C«fc#-f v^- 

L2©^V«y^*iB«i'r*ii:t:<»:0, 

£0 i 

40 [0 0 6^4] 3;$1 l««0R^te^%«-9-<« 

r 1 0 1 9 1 o-j <D&m zm^x^zm^fttn 

ltM|4fefe©A/D3VA-^ 2 2 0«r^S^"T 

5:k#rs. sfc, ***»2 1 or joJK&s 

50 #fcf* HCii^T, -3E0)lfflKr roj A^t. f li 
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S4. 

t 0 0 6 5 3 H 2 6 ttB 2 5 CD * -f 5 > ^«-5-«±Eltt 

SnS^K, flMB*f y^-tfU-* 2 3 6£tt, 7*v 
-f¥"tfyh^^9 2 3 4**&©6 fcf y h (CO 
0. COl. C02 : CI 0, Cll. C12) iitf 

aaKi c»i-t€>nfc4 4aPLLia» (2 so) com* 
*2. /*2) #ft»sniv^ 0 d 

H*>6fcf-y hCDfi-^tZcfcO, 3-3£gfeit(g!8:2 3 6 1 *5 J: 

-T, !£Sb*tfS8:2 3 6 Ifc 2 3 6 23)*A]0fc 
tt. M«l«*Snsa5J:tf/SiisC:J:0fai«i*Ha^^ sr 
*#&2 36 0&^LT4ffiPLL@B<DUB;t7 Ul. 

3K:fc->TV*4. *LT, «»LfcHl'5i:B»C. 2 
flO|KA«4iJ9!23e 1. 23 6 2*&©fflM»«:flj;&« 

(=j>/<U-*) 23 63KiifiTCi:^<fc»?, *IW*o 
y^CL 1 i5<fct/CL2*4j*f *£-3Cfc-pTV^4 a 

[0066]H27ttfB25<!>*4 5>^«*»ftH» 
tW«^«B«c4*PL L@»2 5 0(0— WSr^-TEBBI 
T&£ 0 02 7£^3ia£ J: Sir, 4fflPLLIs]B25 
Ott, 4&0)gmt%m®2 5 1 1-2 5 1 4, 4^(D{f 
t*ft«252 1-8 524. *?<*t)\ >f 

3i-2 5 3 4*<t*T*j«shTv*3. ra*tu 4 

C0© J t%*^a!iaa52 5 2 1 -2 5 2 4ir«*SU -f 
V a*- ^253 1-25347? U^;UffKi5 i tF*»« 
»LT4«<DtH»«-9* I. *2. /<$2&® 

[0067] 812 8 l*B2 7C04WPL LCHJB^^tt^ 
ft^aMfe8B2 5 2 (2 5 2 1-2 5 24) CD— Wft^r 
Esl?SHX*>0. H2 98H2 7<D4<8P LLHBKislt 

*>&mmm2 s i (25 1 3 -25 1 4) 

"TtElBSlTfe^o B32 7J3J:i/ia 2 8 fr £ n £ "5 
<t 2 52 (252 1— 2524) t(i2o 

(A. B) A^Sh, lofDfflJjg? 
(Z) *ffl»-r*J:-5i:&r»TV*S. t-ftto-fe, 
S8I92 5 2 (25 2 1 -2 5 24) ®£J}£g|i* 
n^4Ra>ttH»«l«ISi:«(t$2tt0O3BIiblt«S2 5 
1 2*tztt4&8&gEW)1®mW2 5 1 46D#2oCDtB^ 

AAisJ:(/B^fflilt 1 o(9£ij;ftZ££j5*T3<fc9*r 
fcoTV>3 0 fLT, CflDflUAZIi-f W*-* 2 5 3 
(2 5 3 1 — 2 53 4) fc^ LT U-^/l/R&fe J:C/ttJ» 

/S^sn. ^n^ftm^d i . (6 2. /<4i. /<a 2t. 



(12) ' 1 1 -2 614 0 8 

LX4«!pLL0B25O3ft»6tH»sn*, ::t, it 
»4, "h" <om% (z) fcm^u 

^ tt H M .©£:;*ir, Aatt^AfeitfBCJfclSfefir* 

(Z) 3ft«iffi*sn« J:-5C*oTVN« ft 

[00 8|83 B2 7;toJ:tfH2 9lrS£h.a<fc-5tr. ft 
®)i£@S52 5 1 (2 5 1 1-2 5 1 A) \±BM&MZ2 
M, »«©3feaii|«H»2 5 I 1. 25 1 2. 25 1 3© 

w ttiM?;(ouTi. out2) »HkSk<oik»m«m2 

5 1 2. 2 5 1 3, 2 5 1 4a)AAitlNl, IN2 

i§®^2'5 1 lCtt. t»a (4ttB) ©gib«t«a3S2 

5 l J*. «IKfitCTL^i5U^ "H" (D£.&lZiXW 

[006 9 3 03 01*02 7©44BPLT-|5|B(OtB*e 
^*r^-TS|-e*>^o H2 8*sJ:tfE!2 9 fc^-ffil-SSE* 
&2 5 2j&*t/#BWtMB«2 5 1 *«H LX«tfLfc4 
20 m? LL0&2 5 OirjzO. H3 0CStJ:5 4ittatf 
9 0*^oSfj:^4ffl©ffitre-§'^ I. <*2. /<61. 

/<62tt; «jttf, BB2 5«rjR-ri5<t-3=-raB2t:43» 
a&ft^j/^-^U-^ 2 3 6fc«»*ix*<z>ttlW5*L 

[0 0 70] «c^3, 4*SPLL[h1B2 5 0. ts&Zf. fi 
^SftSP2 5 2tttf £3£aJMKff2 5 1 a>«tau. ±» 

«cfii»*a!>^ -f ^ v^ffl-^^yjNS^iS^HSaJiaBK: J: 

[0 0 7 1] 4*, aBBAAc/lfttt^ElBa:. I ^> 

- CQ^fr^ffldJBSE (LSIf-7*/) rtHSttSCi: 
^X^^b ? , aHJB*sJ:t5#-?l§IBft-*n-eH»«c4* 

xfA, 3cV>fi, T/i/ff (MCM) * 

C00723 »Ctr, *^^C^*(iZ^-f >5^— tKU— ^ 



from mmmmis?- 
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^EflTfeO, BJ3 2tt@J3 1 cofitffi-f U- *© 

[0073] 03 1 £fcV*T. gmn^t 1 *$J:tf 4 2 
«iT^-D^M»fl»[^4fiJ«S, 4 3liI*#tt$IW, 4 
4HiD$j$f$M. ^Lt, 4 5Iir^-a^/r^ 5? 
^^SJftSB^^LTV'-S. S3 l tSShSi-Ji:, 7 
-t-D^«8iS^J5iES54 1 tt, gil ©r -f i>?;l>ffi»l<I 
fD! SI £Sl7?fc-3T7:r-o2 r #Jft<I£*-f 1>&1 © 

7-raifmmsim Cf 1 :B3 2#n) &£/*-$-**,© 

-efeO, 3=fc, Ti-a^aSi!t^iS*S4 2tt, S&2© 
fatt-tb'&Zayr + vtfnmm (f 2 : H3 2# 

IS) ££JrrSt>0>T&£„ CLCIT. 8l COT*-* 

raam^D i s i &&w&2<b?4 ?9J\>mmm j $D i 

S2»i. B$/iafa©-rftfc<I* (SfcStete©^) fc/jt 
©«fc-5«C»*tStfcfS©:r -< S>*;HI*D I S lfcit/D 

COO 7 4] SiirortD^jtjiSif i spirit 2 a 

7 * o tfnmm f 2 a, m&tti7*ytai3i5 4 3 c j: 0 a 

*ftt*4»fftoh, Jo^j^4i5S«i4 4ti«J:OJn»*H 
T, $3 ©7 + 0^$^ (f 3 : 03 2#fiR) tf£ 
-f fcfc>*>, x^OSxIl ti--5ii» f 3 = 
(1-x) f 1+xf 2fcU<tii^i5;f 3<D7tD 

rmmnm f 3*»to»ift^^«54 4r(omttt Lxn*> 

[0075] *LT. 7 + a^/^y i?* S 

ft*. T + tur/ri i>9A< 1 8t&&4 6 tt, 0(1 

x.«o S&3©77-n;fM8!jfcffi*f 3 4:I$IffVr tfcb 

•DSffiSSft*. 

[0 0 7 6] tc^> *Sii:«4lftffi-fVf-iKl/-^ 

ftfflO?-*W-^ 1 3 6, 236 (HI4s 8119 
£1/13 2 0 4?) t LtiS/H-r -c S3 flfe© 

v^2T-tjfc^ 0 E3 3fi*3S<ill©& 1 2SSSS#J£: UT 
©<&« -f > 9 - # U - 9 ©#!/* « * ^riafsaT & 0 , 
B»3 4i±H3 3 ©<£«-< y * - # ix- 9 east* -sm^tt 

T. #S9^4 1a. 4 1 bfc«fcl/4 2 a. 4 2btiIE 
SS^IhISS. 4 3 0lift*ttttiSJ«E18 (ffl*ttttEJ 

,440 \imnmm®'& dm&mj&±i&\2it&) , 

TOO 77] SiJir, 02 1 «:#fiRLTlSii«tfc«}:dC 



(13) *Sr&8¥ 1 1 -26 1 4 08 

24 

B3 3 3CSt*Sl 2 3ISfi0tl©ffl«'< y^-vfiU-? 
»i, ^4 i>9A>m% (*6fl*i£) D I S 1 fc-fctfD I S 2 
&3SIU&&4 1 a*J«kt/42afcJi-rri:tJ:0, 
»£Hfcfec$ftU K54/<E!K ammo) 

Wmmm 4lbfeJ:y4 2bcat:i:i:J: | 5> Eft 
&£IE3*k (MfctIE&2S> Cg&T * 5 »r tt o T H 
S„ 4 ft ?>©£&«[ (f 1 f 2) tt, M 

^<*»SjpilIK4 3 O'sffcteSft, *tl-?n«*#t*M 
«P9 (4|3 0 l*3J:t54 3 0 2> Ci 9m£©S*#tt 
/0 4«fiftoJx>k*» *JWMBB»4 4 0tJ;0*Dj(snT, 

CO 0 7i8] SI34K:^Sft*J:dC:, S*#lt«J^85 

430 ij (4302) Aijt&ititomiz&mzm 

We>ftfc&» (nil) ©J>5>^7T-y-HrJr0* 
JSS^ftT^io Cfte»nffl (#J;iff, 1 6(1) © h 5 > 
3 7 ^ia-?H«J«9®^C 4 1 ~C 4 n U 

n ^r^air s h 9 > * v 7 —v— y ©»»c * 0 iE5i» f 

1 (f 2|» C^fsa*#tt*^d«kdK:/j:o-CV^5„ 
20 -ffcfc>*b» B13 4©E)KWXtt. *H8Hg-^C4 1 ~C 4 

n©rt©jffiig©&*iSi u^yw "H" i:-r-5C:i:k:i 

v^^^ii/^ (»3¥Jfi|@lEl!S4 4 0©A^Jfl!l©3 v^^ 

CO 0 7 9] &*3, H3 4Ttt, #h^y^7T-r- 
h %iMtSnMOSt5iVpMOS 

V- hc!t5W-6nMOS33j:ypMOS K^ >i?^^© 

ft i.2. i.3. -fcasi) , ffitt©h^v^7T 

^7 r-f- b£ffl*&*D-ti-T*v#U8Si:-f J: 
•3. -rnt*P%, 'M<i: i bl-5«)h7V^77-y-h 

=&^a-r*rttcj:»3. m^k&f 1 (f 2) mil 

^MW^ff r> X *> \zm$Lt & Z. £ <b T 5 *„ 
[0 0 8|0] ®3 5tt*^W©»l 3 SSiteMi: UtCDtt 
ffl-f >^;-^U-^©«?J6S^%^ria«SSIT£)S. S13 
5C*S\r^X, &mff J 5 4 1 0 I «-trU?*El?&, 4 1 1 
40 l-4 1 : lnttCMOS-<>A-<', 4 103l«fifi 
ffi. *L[t. 4 1 0 4«tk®lHK (.oy^U-9) Sr« 
LTV^sj > -b 9B&4 1 0 1 & 1 ©f' < 9 >\> 
mmS^P I S 1 i»A*31i5kI(SCMOS-f 
^4 1 i:i~41 Lkt, f*;U^ffl^^D 
1 S 2#X;frSft-5 n -klWCMO S-<^A-?4 1 
1 k~4ll 1 n 5:S«SlJffll-rst)©TfeS. -f^^*., 
-bu??is]j&4 i o ^ v^;Hi-^D I s l 

k. 



SrA^fciTSCMOS y/-<-^©3» (k< 



50 ^©Sc(in-k<l) ii^J^ISft-S^^trrioXVN*, 
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CMOSY 4 I l 1-4 1 lntt» fl 

-*4 1 1 1 -4 I 1 n«)ffi*tt«Ji^Sn, 
?54 1 0 3^S«S3Kfc^ (3 4 1 0 4(D 

AMSHr) £«*&£*l£ 0 \ L~t , u >rt 4 1 0 

4t«k^ S^EVr (1/2- Vcc) ^tt«$HT 

CO 0 8 1] #CMOS>f >A-^4 1 1 1-4 1 1 n 
\t, &1&&Z*&%7 a S>*;Mg^D I S I SfctiD I S 
2 ^a^A^fc-t^^. *CMOSOa-^4 1 1 1 
-4 1 1 nOffl*tt. *lven**ftS4 1 0 3KJ:<D 

S2co^ -r 2>*yHHJH«-?D I S l-*jj:tfD IS2M 
LT*H*n«|fr*-* CMO S -f jr a>0t%lHfllT 

9. x-* (D I S 1 . D I S 2) 

[0 0 8 2] B3 6 1 4HI6flJfc Lt<5fi 

§fD I S 1 fcJt/D I 5 2*^^2^^ v;<- 
94211. 4 2 1 2^5ir/4 2 2 1 . 422 2^5 

ZHe>4>Ji-9 42 1 I. 4 2 1 2 <fc t/4 2 2 
1, 4 2 2 2©a*fc: J: ^»<^)CMOS -f >/<-?<D 
23 1-42311^^^424 1 - 4 2 4 n c£) 
*pMOSWCnMOS h ? > S> X * £«Bit>T £ £ -5 

K4oiv^ fl #ffi^S:4 2 3 1 - 4 2 3 n 

(4 2 4 1 -4 24 n) CDtfj^te* n«L*l1B«* C 4 
1 1 -C4 1 n (C 4 2 1 -C 4 2 n) OJgffifllffl 

^ns i- 7>x7 y-y- hSr^LTflfcofflsn, 

a W^U-* 42 5 0<Z>A*K:{M&4Jx-t 

[0 0 8 3] f fcfefe, **1 4£&#j<£ffiffl-f' 
#u-*tt* ±ifcUfc* 1 3SJE#J£|5]«^ «*ft» 
^ftijfflii: LTl£»cDCMOS^ w^-^^«fflt5^ 
M*HM £ J: 0 *lfrt £ <Dtt rt5*»<0* T 

A^IslSg Ww<-^4 2 1 1, 4 2 1 2^1/ 
4 2 2 1, 4 2 22) tt»afcLTV^„ #iB 
M (^>c):(;#h7yX77y-h) 4 2 3 1 -4 2 3 
n*5J:tf 4 2 4 L-4 2 4 n feftjflM* & n MO S *3 J: t/ 
pMOSh7>^^^B, BCtf-fXi: LTfllJSSf'U 
Sfc, *K»Jffllt"^tt3*IS:©ft«, Witt, I6<!£fc 

[0 0 8 4] *»i 4 5**«t0flfc*K 

tf>, y/MtiSA^fv S^^^itD I S 



(14) ttMHM 1 -2 6 1 4 08 
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1. Dis2a>fiwarni«a4*f, 

£fc#rt4fcV^»j«A«&4. H3 7 l±;*:|8tB<7>Jg 1 

(DS&glT&r), H38ttH37<Dte«-f>*-#U--* 
£ i>tt £ h 9 s x n y ^ ^ 7 fc^TtsIBBJ "CS 5 0 
[0086] H3 7l:jSSnaj:^C, 1 

s i ££i/D is2t, ^n-^n-Y va-? 4 3 o 1 *> 

/0 «ktf4 3 0 2^r/{r§fiAffi4 303*5«J:f/4304c* 
(°T^h 9 4305fc£tf430 

[0086] 038 (a) fc<£l/g|38 (b) .fciRS'h 
h7y^3V/^^43 0 5 (4 30 6) 

ST> BI38 (a) C0h7>'73/'/^^430 5 
B, pM6sF7>^X5'43 5 1. 4354. nMO 
Sf 7 y^^43 52, ^Jrtf, ffiirt4 3 5 3 K Jt 0 
mjSfcSHJ h 4 3 5 2(DV- V CEpftl*n^ 

X^*£E|(I N) C^U^«Sf£ : &hvy> ? ^^435 1 

JHfc h7yyx^435 4*MiX'5mat* , eiffitb*h: 
LTSi 0 ffi-T J: -5 ti «c i X V>* 0 
[0 08 7] SI38 (b) fl)F7V^3V^^ 

43051k, pMOS h 5 X ^ 4 3 6 1 . 4 36 
4. 43 6 6. 3dJ:£/. n MO S h v >^ >t ^ 4 3 6 

2, 43 6 3. 4 3 6 S J: 9 #J* * *U H&SKcr)- 
fiWAfi ;(h^VS>**4 36 2(7)y- h) eaiaD^K 
^A^mdE (IN) i:ftfe^<DA^IlW^3n-2.S*mff 
(1/2 • Vcc) 4: irfSCT h 7> ^ 4 3 6 4$r«UT,& 

J*F9:/->'a*4364fc*U>h 5 
*nfch7>^X^4 3 6 6fr«.t«a*fcLt»»)ffi 

[0088] h7>X3>/^5'43 05 (4 3 

40 0 6) 03 8i:^tic)^i:, S^Mt^-d>^ 

KSrSffl-f 03 7i:sglxSck^i:, 

h7y^3>^^^4 305^J;a4 3 0 6i: 
.J:9M#5CJ!!BLfc9k, a*tfi^4 3 0 7 Cffl*t 

U-^43 08fc:J:«!)*t»«BE(l/2 ■ Vcc) 4:fcfc«t 

[008?] ^® 1 5f5^J©fij[^^ >^-^U-^~e 
50 tt. =^^^(7)^&i:S]=S:ft^[E]?S*33ii^ K&S-fb-C£ 
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KDfcfcmn (/D I S I ) fc#*U V2-H*SS2cZ) 
f Y ^*JU^#H^tD I S2C#«U ^LT, V2- 
li*2<0f r??^flJKW9DI S2fl)RS« (/D 
I S 2) 

[0 0 9 0] H3 J:-5»r, **1 6 

(4401. 4 4 0 3*5*^4 4 0 2. 4 4 04) 
Sft*8 (440 5^3^44 06) e^tS: fc-C« 

I SI (V 1 +) "H" tZ)^fctt, 

£C0£S»EiSi4 4 0 1 ti3»i-nMOS F5>S?^? 
4 4 1 4**>«JBlTpMOS h7^X^441 1 A ? 
*7«gi:<i:!), JW**f**«!>e«««4 4 0 

2C?5(tSnMOS h^y^X*44 2 4#:fr7:R8rr 
pMOS h7>v^^4 42 1AU>ttii:tc^I, ^ 
*A«I4 4 OSJllinMOS h7>v?^^44 1 3*5* 
U4 4 1 4tfrUT*«[3»«Wn. Sfc, StftS4 4 0 
6l:ttpMOSh7>^^^4 4 2 l *5*tf4 4 2 2* 

D I S 1 AMKU-** M L" 0>B$KlJ;fc, ^SA?^4 4 0 5 
l:fipMOSh7>^7^441 1 *5*£F4 4 1 2*;fr 
LTtWKtfflH'U *fc, SMi54 4 0 6ClinMOS 
b^>i/^5'4423^«J;a r 4424 ^jMttWI 

S2 (V2+) fcStf UTt^«T*^o Sfc, — 814* a 

44 0 5<9ffi*g&+ramffi(i/2- vcc) tan. m« 

fc, =1 4 4 0 7©ft»aA*li««6ff 

[0 09 13 *UT % BEfMto^-f S?*/UJM)|«^D I 
SI. DIS2 (V1+, V2+) izXhTtUifCDija 

nmm (§1^154405^ m^&tfzwLM) t> ft 

^^*«JM«*/D I S 1 . /DIS2 (V 
I -, V2-) ia^7tn^mgi$^ (SflftflU 
4 0 6©— iaK:*5lt*«») fcj6bv;a-^44 0 7 

[0 0 9 23 fe*5, ** 1 6 3?Jfe#J4>{£«-f 
~*£*>^T. /W7^« (Vc 

Pi, Vcnl :Vcp2. Vcn2) e?)^ffiU-<!^^ 

«£T*0HSfc:HL-t[*. H4 0&*tFEI4 1 £#I8L 



(15) **gB*P i 1 - 2 6 1 4 0 8 
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£tfffl*. SU $>*^JHJB«^D f S 1 (VI 

+ . V 1 ! -) £* D STORE® (4 4 1 2. 4 4 1 3iJj: 
tf442'2, 442 3) *o&«ao*fiftff (4 4 0 

tt«9»3t*« (4 4 1 1. 44 14*3*1/442 1, 

4 42 4) , 8KRa)«itM«iHll0t4tSI 

ffl»¥Ri(4 4 1 2. 4 4 1 3*5*£F4 4 2 2. 4 4 2 

3) *ffi?LTm&2n2>« ft*, $2©f -/ i^u^aa 

[0 0 9 3 3 v ^-ft$^«MEil(4 4 0 1 (4 4 0 2 
-44 04) fcU CMOS^yA-^^Mt^pMO 

5 h 7V.bx* 4 4 I liitfnMOS h7V^7^4 
4 1 4<D*Kl/4 Vit^ll^- KOWT* SJifc 
pMOS>7>S?^^441 2:6J:VnMOS h 5>v 
**4 4!l 3&»AL/c#?xifc 3nTV^ Q fcfc, CM 
O S A i h 9 V P X 9 <D K 1/ -f ><B)T 

t/-2« (pMOSK7>S?^?441 1CDV 

20 yi/X9 , 44 1 4<DV-^fc«mtt*««VS8i:C!)'IHI) 

fc*tfnjV!OS h ALII, *l\, 

[0 0 9 43 *«1 8SlWOfflfi^^-^l/-^ 

^^;UA*e^feT^a^®-^^5!^1-^^&B 
(T^ny^^&*±j^ac9afig) . *5*U\ ^i$:*fiS 

-rsKIB* (lnffitf£»4fi6aB<3!)«IB) * 1 -3©«a*-_h-c£ 

«T*dfca*"T|BT***. B4 0ttB39(0fifi^>^ 

50 fcSfHBBrc**), 04 1 1*03 9©(fc«-< 

U-^Cfctt^W 7J*<E^&&£?- a@K<©*<D«l£ 

[0 0 9 53 ±38LfcJ:}K:* "B3 9C«Ttt«-f 

-at u-f < vf/ummm^D 1 s 1 . dis 
2 : /d;i s 1 . /d 1 s 2o>m.*-ttw&mte. ^<-< 

7mycpl, Vcnl :Vcp2. Vcn2©S 

*»*r*^-f T^«*«£feia* <4 4 0 8) <om 

*B4 0teJ:r/H4 i t*fa 
45 [0 0 963 04 0 t7K*ia5 *d£, ^W7^i?a 
4HK4 4 0 8©— «i: UTtt. (E^J«jK$n/i2ocD 
pMOS>^V^^^4481. 448 2©ffl*36^J^ 
KftaB^, #-*©h9>S?^^4 4 8 XW-YVZ 
^UT^mmff (Vr) tHJiP-r*fc*K:., #/fe#<9h 

7^^^^ 4 4 8 20DV- h »r^ur^K^n©i«ifs-^ 
(T'-f C43 1-C43nt(WSU^^ 

[0097] h ^ y^^^CDfi (448 

1. 4 4 8 2) 1*. ^TnMOSh7>^^^4 4 83 
55 <0-«lri*a*«SiaT*i'>, SJffll#^C4 3 1 -C4 
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4 4 8 3SrttK**flEH:. i) l>y Y $ ^-SffSSHfcn 

* 4 4 8 4 £iM.Fl\Z&m£Ht: pMOS h7V^^^4 
4 8 SCSfcH*. * LT, ^7>^X^44 85^i:r/ 
4484 (4483) ft^Lt, ^7^*fVcp I 
(Vcp2) Wcnl (Vcn2) 4*#5>n*C: 

Tli, ^W7^fitVcpl, V c n 1 &&£*T£[h18 
;^r^S*Vcp2, Vc n 2*»&fa@ttfc 

^»4BBK:»UTiE»«<0llll»«*C 431-C 43 

n tM&'T a-ft-fr Ktt, /< -< T V c p 2 . V c n 

(/C 4 3 i -/C 4 3 n LTfi<*tt 

[0098] ^coJ^fc, 04Oi:^U7^e^ 
40S4 4O8H filtHASoD/A^ >/$—9 fc. L 

h&tftz'&m** vy h ^ C£-C 
alKOSVIKfrlVTSQ. SJWM^C 4 3 1 -C 4 3 n 

cfcae©K u^t#t s^w 7^b^v c p 

1 (Vcp2) ^l/Vcnl (Vcn2) *»tt* 

KIT?$>* 0 B4 l ;W7^ifft4 
Htt4 4 0 8dDfcO«fcLTHU SMBE (V r ) tfffl 
aD*nfc*ft<3!>pM0S h5V^**44 884)KtW 
>i:*fLt, *h.-*K«W«r# S^JHf*) C4 

41-C44nl:J:0X'f y > ^WJWSn* P MO S 
F7>S?^>4 4 87, 44 8 8©—* (v>~;*> ** 

4 4 8 7 h Ctt J tn J PH»*'tSfiIWfi*C4 4 

l-C44n«teS^ $fc, WF7>^7H 

4 8 8o>y- b c»*n-en^ 4 4 8 9XRte 

S*xfc««HS* (/C4 4 lVC44n) *fWft*n 

79 44 Q 7 &&Xf4 4 8 8 <7> V^n**— ^A** >ttfi8 
[0 10 0] &&(D h?yi>X* 44B 7 <Dfll#S (K U 

•f» ttftSUWsnx, ^>»h7>^7M4 

8 7 n MO S h?>i>X*448 

3 1 KMia* £-5 Kfc -»T *50 . h ^ > 

is*9 4 4 8 8©«h«tt*ffl*ttsnT, ty^lch 



i 

16) ' *#MT1 1-2 6 1 4 0 8 

; 30 

^y^^j^ 4 4 8 8*Wn*S«0tt«#nM^ S h 5 
>^**k 4 8 3 2£«EJa* -fc-iefenTl**. *L 

9 4 4 8;3 ld3J:tf4 4 8 32ftaEil«*a[tt. * U> 
V S5-j(«8hfcnM0Sh7^^^4 484 1 £ 
«kt/4 4|8 4 2* ffitft, d0)h7>'i?x>4 4 84 1 
is itf 4|4 8 4 2 kijycftUShfc pMO s 
^ 4 4 18 5 1 *5*l/4 4 8 5 2CflEH, ^nfn>W 
7^fl#ivcpl. Vc n I *3<fctfV c p 2. V c n 2 

[OlO|l]C0i-5tz, H4J £StvW 
&S8g4j4 0 8te, *««!0tt3*«[«r«»'rSfc»<2>« 

aE«M»sjflE>D/A3>A— ^<Z>H1*4** ffiffic^di^y- 

R/fctlT^ £ & A . D / A a > A — ^ cD tt5 A h ^ > v> >t 

*a)*ffi;U:— 3ec«fc*u Sffitf#rKT li, 

muftjjM0D/Aziyj<-9Q>fflm%mi><&m 

[0 1 0'2] B9 4 2ttH3 9<Z)*'l 6^»^«S^«Ii: 

lt®^owb (4500) <bmtfm*7F~r&i&w 

««11H (440 1-4404) £LTS/B3n& 
1>©7?&2>o fc*3, S4 2i:^JSS»4 5 0 0i:i3U 
T\ ;W7XM (/W7XSE) Vcp. Vcnli- 
&<3«ffiU-<;U<9fI^T#>9, $JWa^C4 5 1-C4 

[0 1 0;3] H4 2C^2KiJ:^t:, *tf»«l<0*T2E 
«?0 <«HS4:5 0 Ott, BB3 9©3e*«tiH4 4 0 1 irfel^ 
T, AO^g^Vcp (Vcp 1) fccfct/Vcn (V 
c n I) :tf«»Sii4 h^y^X9 4S0 H5£lf4 5 
0 3 (4-4 12*5*1/44 13»:»*) £«fflci&ai-K 
;h?>M^ h7>^X^450 1^*^4 50 3©^ 
CpMOlS h7y^X^4506^«k^nMOS K ^ V 
5/^^4!5 0 8ft*Jx^ntlW*J:-5lCtcoTlN*o - 
^X, 4&<Dh ^yV*9 4 5 08<DY-Vll\*J£mW 
<D i $mdf%C4 5 1 ~C4 5 ntffltlSSn. Sfc. 

& v y.v *9 4$o 6<dy— y fcH4*n?h-f 

40 * 4 5 o'7£^LTK$Si*nfc#]Wi^ (/C4 5 1- 
/C45 ! n) ^MSni^So *LT, #fi^4 5 0 
8*5j:tf4 508fl!)««>-K**a««LT. 

flUtf.'&ftfiffi (4 405*fctt4 4 0 6) 
J;i/3V;a-^ (4 4 0 7) <D 1 o<DA*«-7-fc:«jBt 

[0 I 04] C(0*-5»w. g!4 2ti3RT**»«ltZ)^ra? 

50 thft h ?.yi>X9 (4506. 4508) (Oft^^Jffll L 
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TfcO, A 55 — ®)f1=© h7>^X^ (450 

2, 45 03) <5V-F^-/7^ (;W73|^Vc 
P. Vcn) SrfitC— ^lz«#-r*«J:-5C/j:^TftO, 

•c;&-5>fc«> , ;-r , j7 i -r t,ft#K:*j:%fcv» -5 
CO 1 0 5] B14 3»±#5|iH0ar 1 7 LT©t£ 

?440 7 ©2 oflJAfciSB-IWK:*'? V^EHU 6 0 0 

Bl 3 9 ©ffiffl 4 >?-;KU-?Cfctt.5:i w<U- 
?4 4 0 7©2oOAJ)4Bfffl (7 + n S&mmnZ 
KTJ%£-f K) t : J'5>'yi5JK4e0 0%ailtS 

c: £ \z J: 0 , m?«®<O^CS£^ Jr r A'-lr *S 

■q-TMi, * 5vyis)«54 6 0 0£ J;9 ;n?>0/'- K© 

Al/-? 4 4 0 7£<fcaltt!»!jft##C-5£©1*6STfr 

[0 10 6] B4 3t^:-r?5>^lEja54 6 0 0ti, K 
3BJK&lfcl,fc2-o©nMOS h7>v:**4 6 0 1. 4 
6 0 2©#r- h £*f 1/2 - Vcc (S^mS) Srffl 
i)fl-f 2>i:;Hcfc. F?Vi?^?46 0 1fcJ:t/4602© 
S!iK<S0rK:5*tTt 1/2- VccfcEpinUT. 
?44 0 7©2o©Afl«8 : J-H®3ffi?:*-7y:/-r£ «* 
$CfcoTl*4. fcfc, *5 V:/!s]&4 6 0 0 i; LT 
l±> B3 4 3 ^mTi><D<0ttllzMli*tj:mf!i(O't><OtfMm' B ! 

(0 10 7] 04 411^(911 8 Soffit LT©ffi 

-5. H4 4CiSV*T. SStttt, D/AAS3-K.-T4 

*©«r>&7KU Sfc. 8Mfttt, rh.'bStfJSixfc I- 9'/ 

JfcLfci-Sfc, *&$©&«•< V*-!KU-:JM*, #7 

«-r*fc»£, 0y^«, fc»©isi— *© h ?>i>x 

9*%)®®^ W <V9 ;W&^) CiOSRLT. M 40 

(0 1 0 83 B14 4t^tf 54$ttfflJi9LL 1 tt* COTfSI 
©MiBESHt h 5 Vv** ©#£:*# fcCS*:©^*^ 
1 8HJB«t|Ttt, 04 4CfeW4^ttiSLL2i:i3 

fth7>y^^t-f XSr&ST Sfc©"e$>-3. 50 



1 1 -26 1 4 08 
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[0 1 0 6] H4 Otz^fyW 7*ft-3H£[s] 

^J'<B)«#C 4 3 1 ~C 4 3 nizfSZXm^ V& 
Si) -TZ {- ?>V7.9 4 4 8 aoft^lWftlSJx, 

5m8ft©««iA« h =7 s°J*9 4 4 8 3 fcCfc 

tri 0. fJftHt^C 4 3 1 ~C 4 3nC^CTfIt5 
1>7 4 4 8 2©&fc h 7 4 4 8 3 CSS 

7Vv?Xf4482 (44 8 1) ©-* -< XA { Sa£Sn-5 
CtC45. fcfc, d© h X©«86ti. 
±l£0«ifi:D/A3>A-5'CS3W5 

«frr uv h5 ^-mss^c surra ^> 

i^** (GJAlf, J>7>yxi>448 3. 4484. 4 

CO 1 10 3 ^©.t^K:, *I1 8 55«i««:iafflT-5- 
fcCkoJ >9-#l'-9&mtrtZig J $<D9 <( 

CO 1 1 1 ] 

(f, o ^ WiSR LTM^©tt«H**f4*» 

a ^H"&t(H)SflfC-^©(iarffill©H#C**^-f < 

C0ffi©i«¥^Si«3 

cei ] *e*©^-f $ y^ffi^^msso-^j^Ty 

CW33 #»W©« 1 HJfiffJi: UT©^-Y 5 >ym^& 
[04] &3<D9-< 5 y^S¥ft£SKO«rKjBS7'C 
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